Abstract. The species composition of phytoplankton was studied in the * ROPME Sea Area. It consisted of 80 species of diatoms, 43 species of dinoflagellates, one species of Silicoflagellate and unidentified species of microflagellates. The population of dinoflagellates was dominated mainly by Ceratium massiliense especially in the western part of ROPME Sea, while Ceratium tripos, Ceratium vultur and Peridinium depressum made a sizable part of dinoflagellates biomass at many stations. The predominance of diatoms were found in the samples collected from the east side of ROPME Sea. This was accompanied by high levels of micronutrients especially the silica and chlorophyll a in this area were also very high.The dominance of Bellerochea malleus and Eucampia zodiaca occurred at most stations, while Coscinodiscus genera made greater contribution to phytoplankton population at many stations. Leptocylindrus minimus and Rhizosolenia alata made the majority of phytoplankton biomass in the west side of ROPME Sea.
Introduction
The ROPME Sea Area (RSA) lies between latitude 23.9º-30.25º N and longitude 48-56.2 E. It is important because of its strategic location, economic resources and intensity of shipping. The surface area of the sea is 2390 km 2 . The RSA is semi-enclosed sea connected on the southeast to the Gulf of Oman through the narrow Strait of Hormuz. It ends in the northwest at the shores of Iraq in a delta formed by the Euphrates and Tigris rivers. The RSA (Arabian gulf) is relatively shallow sea with depth ranging between 10-100 m which means almost parts of it lie within the photic zone (Jones, 1985) . It receives fresh water influx from the Euphrates and Tigris rivers in Iraq as well as from numerous small seasonal streams from the Zagros Mountains in Iran.
The salinity ranges between 37-40 psu but increase to more than 50 psu in several embayment. The surface inflow from the Gulf of Oman flows counter clock-wise along the Iranian side, and then deflects southward along the coast of Saudi Arabia. The speed of the current is between 1-1.5 knots. The winds are northwesterly, and the strongest winds occur mainly during the winter and spring months.
The sea surface temperature ranges between 10ºC and 36ºC during the winter and summer seasons, respectively (Al-Baharna, 1986 ).
The physical factors exert considerable natural environmental stresses on the biota of the RSA. The biota is, in many cases, living at the extreme limits of its environmental tolerance. With the additional man-made stresses arising from the 1991 Gulf War.
It is estimated that 6 to 10 million barrels of crude oil were released to the Gulf during 1991 Gulf War (Thorhaug, 1992) . The different stresses such as: changing physical and chemical parameters and pollution by organic matters, hydrocarbons and heavy metals may affect the phytoplankton (a component of the ecosystem) population. Therefore it is important to study the species composition of the phytoplankton community. Also, its productivity is a prerequisite for any investigation of the marine biology and the related environment. This study is fundamental for clarifying and understanding many phenomena in the habitat. The importance of phytoplankton to life in the sea, especially the fisheries is well known.
Generally phytoplankton studies in the Arabian Gulf have received little attention. Sheppard (1993) reported that primary productivity is greater in mixed central waters and shallow bays, especially in regions influenced by the Shatt al Arab Estuary which contributes the greater amount of nutrients, higher than in coastal waters of Kuwait, Qatar and U.A.E (Al-Saadi & Hadi, 1987) . The Gulf pelagic zone is clearly more productive than the northern and central Red Sea, but less so than Arabian Sea, especially during the summer upwelling period (Sheppard et al., 1992) . Chlorophyll values in Gulf waters have been reported as 0.2-0.86 mg m -3 . The population of phytoplankton in the Gulf were dominated by diatoms in summer. In winter, dinoflagellates provided the main component. The composition of species recorded in the area were 527 species of phytoplankton, dominated by diatoms (79%) and dinoflagellates (13%) (Al-Saadi & Hadi, 1987) . The abundance of diatoms species was observed also by Dorgham and Muftah (1989) , with 175 genera against 124 taxa of dinoflagellates, while Hendy (1970) identified 205 species of littoral diatoms in the water of Kuwait. Bohm (1931) described 50 species of dinoflagellates in the Gulf of Oman. Alkaisi (1976) found 275 taxa of phytoplankton species in the samples, collected from the offshore waters of Kuwait, Qatar and UAE by the Omitaka Maru Traning R/V of Tokyo University of Fisheries during December 1968 with the collaboration of the Kuwait Institute for Scientific Research, while, Oshite (1974 a,b) mentioned few species of certain groups. Basson, et al. (1977) identified in the Saudi Arabian waters, 192 of planktonic phytoplankton species consisting of 16 species of Cyanophyta; one species of Chlorophyta; 161 Chrysophyta and 14 species of Pyrrophyta. Moreover, many studies on the phytoplankton population were carried out in the north west of Arabian Gulf (Al-Mattar and Al-khars, 1978; Dorgham, et al., 1987; Huq, et al., 1978; Jamal and Pavlov, 1979; Zarba, 1979 & 1980; Jacob, et a., 1979 a,b, Price and Sheppard, 1991 .
The present study considers the distribution of phytoplankton population and the species composition in the area in relation to the prevailing ecological conditions.
Material and Methods
Nineteen stations located between lat. 25.39-27.52 N and long. 50.03-53.11 E in ROPME Sea ( Vertical haul of plankton samples were collected using a fine net (35 µm mesh size) and a Norpac net (100 µm). The samples were preserved with buffered formalin (4%) immediately on board and examined later on in the laboratory using Hund (wetzlar) microscope. The identification and taxonomic studies are based on the following references: Hendy (1964), Taylor (1976) , Wood (1968) and Tomas et al. (1997) .
Fine net samples were used for qualitative analysis, whereas the Norpac samples were used for qualitative as well as quantitative analysis of phytoplankton population.
The physico-chemical parameters and chlorophyll a values were measured on board the vessel by scientists of Japanese team.
Results
The composition of phytoplankton based on the present study consisted of 124 species. These species included 80 diatoms from Baciallariophyta and 43 species of dinoflagellates belonging to Pyrrophyta. Silicoflagellates contributed to phytoplanton composition with one species, while green flagellates (which were difficult to identify to the lowest taxon) were also observed in the area (Tables 1 and 2) . Table 1 shows the diversity of diatoms represented by many genera, including Chaetoceros with the highest number of species (15), followed by species of Coscinodiscus and Rhizosolenia (7 species each). Four and three species of Biddulphia and Melosira respectively were recorded in this study, while two species of Actinocyclus; Asterionella; Eucampia; Hemidiscus; Leptocylindrus; Navicula; Nitszchia; Noctiluca and Thalassiosira were found in the study area. One species of other genera clearly was observed in the area as shown in Table 1 .
Coscinodiscus eccentricus occurred at all stations. It dominanted the phytoplankton population at station 17 and was a co-dominant at stations 9, 10 (Table  3) , while distributions of Coscinodiscus radiatus were noticed at all stations except stations 11 and 14. This species was co-dominant at station 17. Bellerochea malleus became dominant species (four times) at stations 10, 11, 15 and 16 (Table 3) with a markable distribution at most stations of the study area (around thirteen stations). Two stations (4 and 8) of the east side of ROPME Sea were dominated by Eucampia zodiacus (Table 3) . This species again occurred as codominant at station 6 (Table 3) . It was also commonly found in the Qatari and Bahrain waters and rarely in saudi waters. Leptocylindrus minimus and Rhizosoenia alata dominated at stations 19 and 3 towards the west side of ROPME Sea. The latter species became a co-dominant at station 19. Streptotheca tamesis appeared also at many stations. The composition of dinoflagellates consisted of many taxons has been shown at Table ( 2) such as species of Ceratium (18 species) with three species of Cladopyxis; Peridinium; Pyrophacus and Prorocentrum. Dinophysis genera appeared in the study area with two species, while one species of 6 other genera shown as well in Table ( 2).
Species

Detonula confervacea
Ceratium massiliense was significantly speared over the study area with dominancy seven times at stations 1, 5, 7, 12, 13, 14 and 18 (Table 3) in addition, it was found as a co-dominant species (four times) at stations 4, 11, 15 and 16 (Table 3 ). The other important species of dinoflagellates were Ceratium contrarium, C. tripos and Dinophysis miles which became co-dominant at many stations as shown in (Table 3 ). All of these species were common at all stations, while Ceratium longirostrum, C. vultur and Pyrocystis fusiformis were also found at all stations. But Ceratium furca, Protoperidinium depressum and Pyrophacus vancampoae were less in distribution. Microflagellates dominated stations 6 and 9 (Table 3 ).
The species composition of phytoplankton at the eastern side stations of ROPME Sea, is dominated by diatoms, and ranged between 50.2%-83.1% at stations 4, 8 and 13), while contribution was high at station 16 (42.90?) . Again the dominance of diatoms was observed at stations 3, 15 and 19 with 86%, 52.2% and 96.2% respectively. This dominance by diatoms on the east side was accompanied by higher amounts of principal micronutrients especially the silica. Dinoflagellates dominated at two of the western side stations (7 and 12), reaching 75.88? and 61.90%.
The total cell numbers of microflagellates recorded the highest contribution to the biomass in ROPME Sea area at stations 5 and 9 (85.73% & and 76.99% respectively), accompanied by the highest chlorophyll a measurements in the area as well (1.35 and 1.81 mg/m 3 ).
In general the contributions of diatoms to the population of phytoplankton in ROPME Sea during winter were higher than the dinoflagellates reaching 33.35% against 9.29%, although flagellates in general consist of 66.65% of the total population of phytoplankton.
Discussion
The phytoplankton community structure of ROPME Sea during the present study is dominated by diatoms (80 species) followed by dinoflagellates with 43 species. This is of great similarity with that found by 1989) and Alsaadi and Hadi (1987) . The principal genera of diatoms and dinoflagellates found in the water of the ROPME Sea were also similar to that recorded in the previous studies & 1989 and Alsaadi & Hadi, 1987 carried out in the Arabian Gulf. The important genus of Chaetoceros, Rhizosolina, Nitzschia, Coscinodiscus, Diploneis, Navicula, Surirella, Amphora, Asterionella, Bellerochea, Biddulphia, Eucampia, Hemidiscus, Leptocylidrus, Melosira, Skeletonema and Thalassiosira represented the diatoms, while the major taxon of dinoflagellates were Ceratium which consisted of 18 species, Cladopyxis, Dinophysis, Goniaulax, Gymnodinium, Noctiluca, Peridinium, Prorocentrum, Protoperidinium, Pyrocystis, Pyrophacus and Dictyocha from silicoflagellates. Ceratium species recorded in the present study were of great similarity with those found by and in Red Sea water by Dowidar (1983) . The presence of major genera and the dominancy of species of diatoms, dinoflagellates and silicoflagellates during this study (1993) when compared with the investigations carried out in the last decade, lead us to the great conclusion that the phytoplankton community might have been affected by the pollution of petroleum oil for a while, such as that happened during the gulf war (1991). This community has since recovered, as is shown by the findings of this project.
